Innovations
H alf a century of rapid growth has transformed Jeddah, Saudi Arabia, from a walled city of 30,000 people into one of the largest and busiest metropolitan areas in the Middle East. Stretching for 50 miles along the Red Sea, it is a major port for Saudi oil and for Muslim pilgrims journeying to Makkah and Madinah. As such, the city boasts a thriving economy, and its population has swelled to over 1.5 million.
What is unique about Jeddah, however, is not how quickly it has grown but that this large city exists at all in an area so devoid of fresh water. There are simply no rivers or lakes near Jeddah, and its small underground aquifers were not sufficient to support the population 50 years ago. There is no excess water elsewhere in Saudi Arabia that could be shipped to Jeddah, and getting water from abroad is not an appealing solution in the politically tumultuous Middle East.
Faced with such scarcity, Jeddah's salvation has been its ability to However, despite steady advances in the technology, desalination remains one of the most expensive ways to produce potable water. In Jeddah, water costs $4-6 per 1,000 gallons to produce, compared to about $1 for water from nonsaline sources in most parts of the world. However, says Jim Birkett, a veteran consultant on desalination projects who serves on the board of directors of the IDA, "Given the circumstances, desalination was really Jeddah's best choice.
Desalination gave them water security, and they are able to afford it because of their oil [resources] .S till, the cost of developing new conventional water resources has been rising in many areas, and during the past 20 or 30 years, the cost of desalination has steadily gone down, Birkett says. "In some communities around the world, like Jeddah, the two costs have crossed each other. In other communities they haven't crossed yet, but you can project them out and see that this is something that we should keep an eye on," he says. In Florida, for example, small desalination facilities have been built for many years to supply water to remote resort communities. In these applications, the cost to the consumer is not a barrier, and some Florida residents pay over $10 per 1,000 gallons for water, according to a survey conducted by Leitner and Associates of Boca Raton.
However, as desalination facilities have become less expensive to build and operate, they have found applications outside resorts. In Tampa Bay, where overpumping of groundwater has begun to threaten nearby wetlands, the city recently awarded a contract to a consortium of desalination companies to build a plant that will purify 22.5 million gallons of saltwater per day for the municipal water system. The cost of water from the plant will be around $2 per 1,000 gallons over the next 30 years, a price that's closer to the average cost of groundwater sources in Florida-about $1 per 1,000 gallons. "There are some circumstances that are peculiar to Tampa Bay and reasons why you couldn't take that price and replicate it in other parts of the world," says Birkett. "But this was a real bid, and it shows that in some areas, desalination is becoming competitive."
In Tampa Bay, desalination will be accomplished with membrane systems, the newest approach to desalting. In reverse osmosis membrane systems, which are the most popular, pressure is used to force water through membranes that are less permeable by dissolved salts. This divides the water into two streams-the product water that passes through the membrane and the high-salt brine that is left behind. In San Diego and many other communities, the idea of processing seawater for drinking water does not draw nearly as much criticism, a fact that many scientists and conservationists see as a problem. "Conservation is the most cost-effective solution [to water scarcity]," says Price. "The second is water reuse and recycling. You really shouldn't go to desalination technologies as they currently exist for things like seawater except maybe as a third option, because it's so expensive."
Christopher G. Reuther
